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PHOSPHOLIPASE VARIANTS

FIELD OF INVENTION

The present invention relates to a method of producing a polypeptide by modifying the
amino acid sequence of a polypeptide with phospholipase activity, to a polypeptide having
phospholipase-activity, and to use of the polypeptide in cheese-making.

BACKGROUND OF THE INVENTION

Lipolytic enzymes are polypeptides with hydrolytic activity for carboxylic ester bonds,
e.g., lipase and/or phospholipase activity. The substrate specificity (relative activity on different
ester bonds) is important for the usefuiness of the lipolytic enzyme in various industrial
applications. '

WO 00/32758 discloses lipolytic enzyme variants having altered substrate specificity.
WO 98/26057 discloses a Fusarium oxysporum phospholipase. WO 01/83770 describes lipase
variants. WO 00/54601 describes a process for producing cheese from cheese milk treated
with a phospholipase.

SUMMARY OF THE INVENTION

The inventors have found that when a fungal phospholipase is used in a cheese-
making process, too high lipase activity on triglycerides may lead to a cheese product having
changed properties in terms of smell and taste, possibly due to the generation of too many free
fatty acids.

To overcome this, the inventors have used protein engineering to develop variants of
fungal phospholipases. Starting from a parent phospholipase, they have modified the amino
acid sequence to arrive at variants which have phospholipase activity (generally, at roughly the
same level as the parent enzyme) and have a lower lipase activity on triglycerides than the
parent enzyme. Thus, starting from a parent fungal phospholipase (a polypeptide with

phospholipase activity), the inventors have found that the ratio of lipase/phospholipase activity

can be decreased by substituting a particular amino acid residue.

The variants are useful in the production of cheese, e.g. in a process or method as.
described in WO 00/54601, and they result in an increased yield and at the same time avoid
the changes in taste and smell, which may result from the generation of too many free fatty
acids.

Accordingly, the invention provides a polypeptide which:

a) has phospholipase activity,

b) has an amino acid sequence which Is at least 50 % identical to SEQ ID NO: 1, and

200411121642 1_>
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c) has one or more of the following amino acids at a position corresponding to SEQ ID
NO: 1: D62Q/E/FAVNIPILIG; VBOR/S/K; S85Y/T; GOIR/E; R125K; V203T; V228A; T231R;
N233R; L259R/V/P; a deletion D266*; and/or L269A.

The invention also provides a method of producing a polypeptide, comprising:

a) selecting a first (parent) polypeptide which has phospholipase activity and has an
amino acid sequence which is at least 50 % identical to SEQ NO: 1,

b) modifying the amino acid sequence by substituling one or more amino acids at a
position corresponding to SEQ ID NO: 1: D62Q/[EFWNIPILIG; VEOR/S/K; S85Y/T; G91R/E;
V203T; V228A; T231R; N233R; L259R/V/P; a deletion D266*; and/or L269A, and

c) preparing a second (modified) polypeptide having the modified amino acid
sequence. _

The parent polypeptide may also have lipase aciivity, and the methcd may further
comprise testing the lipase and phospholipase activities of the fwo polypeptides and selecting
a modified polypeptide having a lower lipase/phospholipase ratio than the parent polypeptide.

Further, the invention provides a polynucleotide encoding the polypeptide and a
method for producing cheese, comprising the steps of:

a) treating cheese milk or a fraction of the cheese milk with the polypeptide; and

b) producing cheese from the cheese milk during or after step a).

BRIEF DESCRIPTION OF DRAWINGS

Figure 1 shows an alignment of amino acid sequences of known fungal lipolytic
enzymes SEQ ID NO: 1 to 14, as follows:

1: Thermomyces lanuginosus (SWISSPROT 058952)

2: Fusarium oxysporum (US 6,103,505 SEQ ID NO: 2, GENESEQP AAW51767)

3: Absidia reflexa (US 5,821,102 SEQ ID # 10, GENESEQP AAW77403)

4: Absidia corymbifera (US 5,821,102 SEQ ID # 6, GENESEQP AAW26689)

5: Rhizomucor miehei (SWISSPROT P19515)

6: Rhizopus oryzae (SWISSPROT P21811)

7: Aspergillus niger (SWISSPROT 042807)

8: Aspergillus tubingensis (SWISSPROT 042815)

9: Fusarium heterosporum (TREMBL Q02351)

10: Aspergillus oryzae (TREMBL P78583)

11: Penicillium camemberti (SWISSPROT P25234)

12: Aspergillus foetidus (US 5,965,422 SEQ ID # 2, GENESEQP AAW33009)

13: Aspergillus niger (WO 98/317380 SEQ ID # 2, GENESEQP AAW64448)

14: Aspergillus oryzae (JP 10-155493 SEQ ID # 2, GENESEQP AAW 58541)

BNSDOCID: <WO. 2004111216A2_ 1 >
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DETAILED DESCRIPTION OF THE INVENTION

Parent polypeptide

The polypeptide of the invention may be derived from a parent polypeptide with
phospholipase aclivity, particularly a phospholipase A1, classified as EC 3.1.1.32 according to
Enzyme Nomenclature (available at htip://www.chem.gmw.ac.uk/iubmb/enzyme). it may be a

naturally occurring fungal enzyme with phospholipase activity, e.g. one of SEQ ID NO: 2-14,
particularly a phosphalipase from Fusarium oxysporum which is described in WO 98/26057.
Alternatively, the parent may be a fungal lipolytic enzyme variant with phospholipase activity as
disclosed in WO 00/32758, e.g. a variant of SEQ ID NO: 1 as described in Example 5 of WO
00/32758.

Lipase and phospholipase activities

Lipase activily is measured by the SLU method described in WO 0032758, and the
lipase activity of the pure protein is expressed as SLU per unit of A280 (Absorption at 280 nm).

Phospholipase activity is measured by incubating 0.025-0.07 mg enzyme protein (e.g.
0.05 mg) with cream (standardized to 25 % fat by mixing with skimmed milk) at 35 Cfor 1.5 hr
without shaking and measuring phospholipid depletion (by lipid extraction and HPLC analysis).
Phospholipase activity is expressed as % PL depletion.

The variant polypeptides of the invention typically show 15-75 % PL depletion by this
method. The lipase activily is typically below 1000 SLU/A280, particularly below 500, below
250. below 100 or below 25. The PL/lipase ratio is typically above 0.05, particularly above 0.1,
above 0.2, above 0.3, above 1, above 2 or above 3.

The phospholipase activity can also be determined by known methods, e.g. as
described in WO 0032758, by HPLC or by phospholipid depletion in cream. Using the
“monolayer phospholipase assay” described in WO 0032758, the parent and the modified
polypeptide may have a phospholipase activity of at least 0.25 nmol/min at enzyme dose 60 pg
and 25°C; e.g. at least 0.40 nmol/min, at least 0.75 nmol/min, at least 1.0 nmol/min, at least

1.25 nmol/min, or at least 1.5 nmol/min.

Amino acid alteration

The modified polypeptide has one or more of the following amino acids at a position
corresponding to the following in SEQ ID NO: 1: D62Q/E/FW/VIPILIG; VE6OR/SIK; R84G/S;
S85Y/T; GO1R/E; R125K; V203T; V228A; T231R; N233R; L259R/V/P; a deletion D266%,
and/or L269A. Comesponding positions in SEQ ID NO: 2-14 are defined by the alignment
shown in Figure 1, e.g. position 183 of SEQ ID NO: 2. Corresponding positions in other
sequences may be found by an alignment as described below.

BNSDOCID: <WO_____2004111216A2_F_>
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Compared to SEQ ID NO: 1, the polypeptide of the invention may further have one or
more of the following amino acids at a position corresponding to the following in SEQ ID NO: 1:
D57G, V60G/C/K/R/LIS/Q, D62H/A, S83T, RBAG/S/WV; GO1ANV, LI3K, DISWIFIG, E99K,
R125K, L2598, F262L, G263Q, L264A, 1265T, G266D, T267A/E and/or L269N. Also, N- and/or
C-terminus may be extended, e.g. as described in WO 9704079. Thus, the C-terminal may be
extended by adding residues after position 269, e.g. addition of AGGFS or
AGGFSWRRYRSAESVDKRATMTDAELEKKLNSYVOMDKEYVKNNQARS. The N-terminal
may br extended by the addition of amino acid residues such as SPIRR. Such C- or N-terminal
extensions should not be considered, when calculating the amino acid identity with SEQ ID
NO: 1.

Sequences derived from SEQ ID NO: 2 may be C-terminal processed (e.g. during
expression in A. oryzae), e.g. with positions 272, 273, 274 or 286 of SEQ IDNO 2 as the C-
terminal residue.

The parent and modified polypeptides may be tested for lipase and phospholipase
activity, and.a variant polypeptide may be selected which has phospholipase activity and a
lipase/phospholipase ratio which is lower than the parent polypeptide. Lipase activity can be
determined by known methods using a triglyceride as substrate, e.g. as described in woO
00/32758. '

Amino acid identity and alignment

The amino acid identity may be suitably determined by means of computer programs
known in the ar, such as GAP provided in the GCG program package (Program Manual for
the Wisconsin Package, Version 8, August 1994, Genetics Computer Group, 575 Science
Drive, Madison, Wisconsin, USA 53711) (Needleman, S.B. and Wunsch, C.D., (1970), Journal
of Molecular Biology, 48, 443-45), using GAP with the following settings for polypeptide
sequence comparison: GAP creation penalty of 3.0 and GAP extension penalty of 0.1.

The variaht polypeptide has an amino acid identity to SEQ ID NO: 1 which is at least
50%, particularly at least 55%, at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95%, or at least 98%.

To find the homologous positions in lipase sequences not shown in the alignment, the
sequence of interest is aligned to the sequences shown in Figure 1. The new sequence is
aligned to the present alignment in Fig. 1 by using the GAP alignment to the most homologous
sequence found by the GAP program. GAP is provided in the GCG program package
(Program Manual for the Wisconsin Package, Version 8, August 1994, Genetics Computer
Group, 575 Science Drive, Madison, Wisconsin, USA 53711) (Needleman, S.B. and Wunsch,
C.D., (1970), Journal of Molecular Biology, 48, 443-45). The following settings are used for

BNSDOCID: <WO_____2004111216A2_{ >
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polypeptide sequence comparison: GAP creation penalty of 3.0 and GAP extension penalty of

0.1.

EXAMPLES

Example 1. Construction of variants having a increased phospholipasel/lipase activity

s ratio compared to the parent enzyme.
The following variant polypeptides were constructed as described in WO 00/32758.
Each polypeptide is described by the amino acid alterations compared to SEQ 1D NO: 1.

Variant

Amino acid alteration in SEQ ID NO: 1

R84W +DOBW +E9OK +G263Q +L264A +1265T +G266D +T267A +L269N +270A
+271G +272G +273F +2748
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

RBAW +GI1E +DI6W +E99K +G263Q +L264A +I265T +G266D +T267A +.269N
+270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60G +DB2E +R84W +G91A +DI6F +E99K +G263Q +L264A +1265T +G266D
+T267A +L 269N

RB8AW +G91R +L93K +D96G +E99K +G263Q +L264A +1265T +G266D +T267A
+L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60G +D62F +R84W +G91A +D96W +E99K +G263Q +L264A +1265T +G266D
+T267A +L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

RBAW +S85Y +GO1A +DI6W +E99K +G283Q +L264A +1265T +G266D +T267A
+L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMI DAELEKKLNSYVQMDKEYVKNNQARS

R84AW +GO1A +DO6W +E99K +L250V +G263Q +L264A +1265T +G266D +T267A
+L 269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

10

V60G +D62W +R84W +G91A +D96F +E99K +G263Q +L264A +265T +G266D
+T267A +L269N

11

R84W +GO1R +DO6F +E99K +G263Q +L264A +265T +G266D +T267A +L269N -
+270A +271G +272G +273F +274S
+275W RRYRSAESVDKRATMTDAELEKKLNSWQMDKEYVKNNQARS

BNSDOCID: «<WO. 2004111216A2_3_>
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V60C +D62H +R84W +G91A +D96F +E99K +G263Q +L264A +1265T +G266D

12 +T267A +L269N

13 V60G +D62V +R84W +GO1A +DI6F +EQOK +G263Q +L264A +1265T +G266D
+T267A +L269N

14 V60K +D62L +R84W +GO1A +DO6F +E99K +G263Q +L264A +1265T +G266D
+T267A +L269N

15 VBOR +D62L +R84W +G91A +D96F +E99K +G263Q +L264A +1265T +G266D
+T267A +L269N

VB0G +D62G +R84W +G91A +DO6W +V228A +E39K +G263Q +L264A +1265T
16 +G266D +T267A +L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60L +D62A +R84W +GO1A +D96W +E99K +R125K +G263Q +L264A +1265T
17 +G266D +T267A +L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

D62E +R84W +G91A +D96W +E99K +G263Q +L264A +I265T +G266D +T267A
18 +L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60S +D62L +R84W +G91A +DI6F +EQ9K +F262L +G263Q +L.264A +1265T

19
+G266D +T267A +L260N ,

20 D57G +V60Q +D62P +R84W +GO1A +DO6F +E9OK +G263Q +L264A +1265T
+G266D +T267A +L.269N ’

RBAW +GO1A +D96W +E99K +L250R +G263Q +L264A +1265T +G266D +T267A
21 +L 269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

D62Q +R84W +G91A +DI6W +E99K +(G263Q +L264A +I1265T +G266D +T267A
23 +L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

R84W +GO91A +DO6W +E99K +V203T +G263Q +L264A +1265T +G266D +T267A
25 +L 268N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

R84S +885T +G91A +D96S +T231R +N233R +L259P +G263Q +1.264S +1265T
+(G266* +T267E +L269A

Each of the above variant polypeptides showed a phospholipase depletion of 15-75
%, a lipase activity below 250 SLU/A280 and a PL/lipase activity above 0.1. For comparison, a

BNSDOCID. <WO_____2004131218A2. 3 _>
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number of prior-art variants described in Example 5 of WO 0032758 were measured and were
found to have a PL/lipase rafio below 0.05.

Example 2. Evaluation of cheese yield using selected variants of the invention

The following variant polypeptides from Example 1 were evaluated in a method of
producing cheese with the addition of a phospholipase. The confrols ‘were without
phospholipase addition. ' |

The method was a bench top cheese yield evaluation test and was performed as
described below.

1. Standardize 0.5 kg cheese milk w/ pasteurized skim milk and cream.

2. Prepare a single starter by adding 0.1 g Rhodia LH100 and 0.3 g Rhodia TA061
starter cultures (for mozzarella) to 50 mi of the skim milk and equilibrate to 35°C w/ gentle,
continuous stirring.

3. Equilibrate cheese milk to 35°C and add 0.07 mg enzyme protein per g fat, check
initial pH and add 5 ml starter to each cheese milk with gentle agitation .

4. When pH reaches 6.45 — 6.50 add 0.5 mi of rennet (10x diluted Chymax, available
from Christian Hansen); stir vigorously for three minutes then remove stirrers from milk, cover
water bath and allow milk to coagulate.

5. Cut curd at the appropriate time (3045 minutes) wit 25 mm (}2”) knives. To
determine cutting time, make a downward cut into the curd with knife or spatula. The curd is
ready for cutting when the cut separates upon lifting and sharp edges are maintained on the
top surface at the edge of the cut.. Allow the curd to rest for 5 minutes then gently and
intermittently stir curd to prevent coalescence of curd particles.

6. Increase temperature to 41°C and hold until curd pH reaches 5.65 — 5.70, then
drain and pour curd particles into stainless steel bowls. Float bowis in 41°C water bath to
maintain curd temperature. Periodically drain excess whey, leaving only enough to cover
curds for maintenance of heat. '

7. When curd pH ~ 5.25 - 5.3, drain all whey and fiood curd w/ D.I. water at 57°C for 5
min. Stretch the curd by hand for ~ 1min in 59°C water, then place the curd in ice water for

15 min and dry blot. Record weight of curd and refrigerate until further analysrisr. .

30

Results
Variants No. 2, 4, 5, 8, 9, 10, 16, 22 and 24 of Example 1 were tested. All the tested
variants resulted in improved yield compared to the control, when calculated as moisture

adjusted yield.

BNSDOCID: <WO____ 2004111216A2_8 >
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CLAIMS

1. A polypeptide which:
a) has phospholipase activity,
b) has an amino acid sequence which Is at least 50 % identical to SEQ ID NO: 1, and
5 c) has one or more of the following amino acids at a position corresponding to SEQ {D
NO: 1: D62QUEFWNIPILIG; VBOR/S/K; S85Y/T;, GI1R/E; R125K; V203T; V228A;
T231R; N233R; L259R/V/P; a deletion D266*; and/or L2G9A.

2. The polypeptide of claim 1, which has one or more of the following amino acids at a
position corresponding to SEQ ID NO: 1: D57G, V60G/C/L/Q, D62H/A, S83T, R84G/S/W,
10 GO91A/V, LO93K, DI96WI/F/G, E99K, R125K, L259S, F262L, G263Q, L264A, 12657, G266D,
T267A/E andfor L269N and/or by a C-terminal extension, particularly AGGFS or
AGGFSWRRYRSAESVDKRATMTDAEL_EKKLNSYVQMDKEYVKNNQARS.

3. The polypeptide of daim 1 or 2 which has the sequence of SEQ ID NO: 1 with one of
the following sets of alterations: :

R84W +D96W +E99K +G263Q +L.264A +1265T +G266D +T267A +L269N +270A +271G
+272G +273F +2748 )

| +275SWRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

R84W +G91E +D96W +E99K +G263Q +L264A +265T +G266D +T267A +L269N +270A
+271G +272G +273F +274S :
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60G +D62E +R84W +G91A +DO6F +E99K +G263Q +L264A +1265T +G266D +T267A
+L.260N ‘

R84W +G91R +L93K +D96G +E99K +G263Q +L264A +I1265T +G266D +T267A +L269N
+270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60G +D62F +R84W +GO1A +DI6W +E99K +G263Q +L264A +1265T +G266D +1267A
+L269N +270A +271G +272G +273F +274S '
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

R84W +S85Y +G91A +D9sW +E99K +G263Q +L264A +1265T +G266D +T267A +L269N
+270A +271G +272G +273F 42748
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

R84W +G91A +D96W +E99K +L.259V +G263Q +L264A +1265T +G266D +T267A +L269N

BNSDOCID: <WO. 2004111216A2_1_>
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+270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60G +D62W +R84W +G91A +DO6F +E99K +G263Q +L.264A +1265T +G266D +T267A
+L 269N

R84W +G91R +DI6F +E99K +G263Q +L264A +1265T +G266D +T267A +L269N +270A
+271G +272G +273F +2748
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60C +D62H +R84W +G91A +D96F +E99K +G263Q +L264A +1265T +G266D +T267A
+L.269N

V60G +D62V +R84W +G31A +DY6F +EQOK +G263Q +L264A +1265T +G266D +T1267A
+L269N

V60K +D62L +R84W +G91A +D96F +E99K +G263Q +L264A +I1265T +G266D +T267A
+L269N

V60R +D62L +R84W +GO1A +D96F +E99K +G263Q +L264A +1265T +G266D +T267A
+L269N

V60G +D62G +R84W +G91A +DO6W +V228A +E99K +G263Q +L.264A +I265T +G266D
+T267A +L269N +270A +271G +272G +273F +274S '
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60L +D62A +R84W +G91A +D96W +E99K +R125K +G263Q +L264A +I265T +G266D
+T267A +L269N +270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

D62E +R84W +G91A +DI6W +EQ9K +G263Q +L264A +i265T +G266D +T267A +L269N
+270A +271G +272G +273F 42748
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

V60S +D62L +R84W +G91A +D96F +E99K +F262L +G263Q +L264A +I1265T +G266D
+T267A +L269N

D57G +V60Q +D62P +R84W +G91A +D96F +E99K +G263Q +L264A +|265T +G266D
+T267A +L269N

R84W +G91A +DI6W +E99K +L259R +G263Q +L264A +I1265T +G266D +T267A +L269N
+270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

D62Q +R84W +G91A +D96W +E99K +G263Q +L264A +1265T +G266D +T267A +L269N
+270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKEYVKNNQARS

R84W +G91A +DIBW +EQ9K +V203T +G263Q +L264A +1265T +G266D +T267A +L269N

BNSDOCID: <WO____200411121682_1_>
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+270A +271G +272G +273F +274S
+275WRRYRSAESVDKRATMTDAELEKKLNSYVQMDKE YVKNNQARS
RB4S +S85T +G91A +D96S +T231R +N233R +L259P +G263Q +L264S +1265T +G266*

+T267E +L269A
4. A polynucleotide encoding the polypeptide of any of claims 1-3.
5. A method of producing a polypeptide, comprising:

a) selecting a first polypeptide which has phospholipase aclivity and has an amino
acid sequence which is at least 50 % identical to SEQ NO: 1,

5 b) altering the amino acid sequence wherein the alteration comprises one or more
substitutions or deletion corresponding to the following in SEQ ID NO: 1:
D62Q/EMFIWIVIPILIG; VBOR/S/K; S85Y/T, GO1R/E; V203T; V228A; T231R; N233R;
L258R/V/P; a deletion D266*; and/or L269A, and
c) preparing a second polypeptide having the modified amino acid sequence.

10 6. The method of claim 5 wherein the selected polypeptide has lipase activity, and the
method further comprises testing the lipase and phospholipase activiies of the two
polypeptides and selecting a second polypeptide having a lower lipasel/phospholipase ratio

than the first polypeptide.
7. A method for producing cheese, comprising the steps of:
15 a) treating cheese milk or a fraction of the cheese milk with the polypeptide of any of

claims 1-3 or a polypeptide produced by the method of claim 5 or 6; and
b) producing cheese from the cheese milk during or after step a).

10
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Figure 1.
Alignment of fungal lipolytic enzyme sequences
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1

Thermomyces Tlanuginosus

G¢lu val ser GlIn ésp Leu Phe Asn
1
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Ash

Ala

Gly
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Arg
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Phe

Glu
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145
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Gly
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130
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Ala Ala
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Ser Arg
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100

Ser Ser
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Ala val

Leu Gly

Gly Tyr

Arg Ala
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Arg Ile
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195

200

Arg Glu Phe Gly Tyr Ser His Ser
210 215 .

Gly Thr
225

Ile Asp

Ala His

<210>
<211>
<212>
<213>

Leu val
Ala Thr
Leu Trp

260

2

286

PRT
Fusarium

<400> 2

Ala val
1
GIn His
Lys Ile
Ala Thr
50
Tyr val
Gly Ser
Glu Asp
Arg Ala
Alz Arg
Leu Gly

145

Gly Thr
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Gly val
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Thr Ccys
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Ile val
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Cys ser
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Trp Asn
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Gly Ala

pPro val
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val Thr His Ala Asp Asp
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Ser Trp Arg Arg Tyr Arg
275

<210> 3

<211> 265

<212> PRT

<213> Absidia reflexa

<400> 3
Ser Ser Ser Ser ‘ghr Gln
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Lys Ala His Thr Phe Tyr
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Thr val Ile Pro Gly Gly

35
ser Ash Leu GIn Ile Thr
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Asn val reu val Ala val

65 70

phe Arg Gly Thr Ser Ser
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val Pro val Ash Tyr Pro
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Phe Leu Asp Ser Tyr Asn
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ser

155

Thr

Ile

val

Glu

Ile

235

Ile

ser

Asn

His

Leu

Thr

75

Ala

Ala
GIn
Gly
Pro
phe
220

Glu

Asp

Glu
Ala
cys
Ile
60

Ile

AsSp

val

Leu

Gly

Thr

His

205

Trp

Thr

His

Ala

TYyr

Asp

45

Thr

Tyr

Ile

val

Asp

Gln

lLeu

Ile

Asp

Leu

Glu

PCT/DK2004/000426

Thr Gly

‘Leu Tyr

160

Pro Arg
175

ITe Pro
Pro Pro
Met Lys

Asn Cys
240

ser Tyr
255

Tle Lys
15

Arg Thr

Ala pro

Asp Thr asn

val

val

val phe
80

Phe val



Pro

Leu

Ala

ser

145

His

Gly

Glin

Ala

ser

225

Asn

Asp

WO 2004/111216

val

Asp

Glin

130

Leu

Gly

Thr

Arg

phe

210

Ser

Ser

Met

<210>
<211>
<212>

<213>

<400>

Ser

- ,1;, .

5

269
PRT .
Rhizomucor miehei

Asn
Ser
115
Leu
Gly
His

Pro

Leu.

195

Gly

Leu

Ile

ASn

Tyr
100
Tyr
Asp
Gly
Asp
Glu
180
val
Phe
Arg

val

Thr
260

pPro
Asn
Arg
Ala
Asn
165
Phe
Asn
Leu
val
Pro
245

Gly

Pro

Glu

His

Thr

150

Ile

Ala

Glu

His

Leu

val

val

Pro

135

Ala

Glu

Asn

Arg

Ala

215

Pro

Thr

Cys

Ile Asp Gly (5;1y Ile Arg

Leu Thr Tyr ‘%r The Thr Leu

Ile Pro §1Sv Ala Thr Trp Asp

Leu Lys Ile Ile Lys Thr Trp
50 55

Met val Ala Arg Gly Asp Ser
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GlIn
120
Gly
val

Ile

TYr

Asn
ser

Leu

Ala
ser
cys
40

Ser

Glu

10356-W0.ST25
Asn Gly Ala Lys val
105

Asp
Tyr
Leu
Tyr
val
185
Ile
Glu

Gly

val

Ala

Ala
25

Ile

Thr

Lys

Lys

ser

Thr

170

Ile

val

Glu

Ile

Ile
250

Thr

.10 .

Asn

His

Leu

Leu val
Ile val

140
Ala Leu
155
Gin Gly
Gly Thr
Pro His
phe Trp

2
Glu Thr
235

Asp His

ser Gin
ser Tyr
Cys Asp

Ile Tyr

60 .

Lys Thr Ile Tyr
page 5

His

Lys
110

Ala Glu

125

val

Asp

Gln

Lys

Leu

205

Ile

Asp

Leu

Glu

Cys

Ala

45

Asp

Ile

Thr
Leu
Pro
Ile
190
Pro
Met

Asn

Ser

Ile
Arg
30

Thr

Thr

val

Gly

val

Gly

Tyr

Pro

Lys

Ccys

TYr
255

Asn
i5

Thr
Glu

Asn

Phe

PCT/DK20604/000426
phe
Lys
His
His
160

Ile
Tyr
Gly
Asp
ser

240

Leu

Glu
val
Asp
Ala

Arg



65

Gly

val

ASp

Gln

Leu

145

Glu

Pro

Ile

Pro

Thr

225

His

WO 2004/111216

Ser ser
Ser Tyr
Ser Tyr
115
Phe Lys
130
Gly Gly
Glu Gly
Arg val
Pro Tyr
195
pPro Ala
210
Asp Ash

ser Asp

Leu Ser

<210> 6
<211> 271
<212> PRT

<213>

<400> 6

ser

Pro

100

Gly

GIn

Ala

Leu

Arg

Ala

Ser

cys

Rhizopus

Ser Ala Ser Asp

1

GIn Glu phe Thr
20

ser val val pPro
35
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Ile

85

Pro

Glu

Tyr

Thr

ser

165

ASp

Arg

Phe

Pro

Ser

245

Phe

70

Arg

val

val

Pro

Ala

150

ser

Pro

Thr

Gly

Glu

230

Asnhn

Gly

oryzae

Gly
5
Lys

Gly

Gly
Tyr

Asn

Asnh

Ser

Gln

Ser

135

Leu

ser

Ala

val

Phe

215

Thr

Ser

Ile

Lys

Ala

Lys

10356-w0.ST25
75

Trp Ile Ala Asp Leu
90

Gly

Asn

120

TYyr

Leu

Ash

Phe

Asn

200

Leu

val

Ile

Asn

val

Gly

fhr
105
Glu
Lys
cys
Leu
Ala
185
Glu
His
Gln

val

Thr
265

val

Ile
25

Lys

Leu

val

Ala

Phe

170

AsSn

Arg

Ala

val

Pro

250

Gly

Ala
10

Ala

val
val
Ala
Leu
155
Leu
TYyr
ASp
Gly
Cys
235

phe

Leu

Ala

Ala

His

Ala

val

140

Asp

Tyr

val

Ile

Glu

220

Thr

Thr

cys

Thr

Thr

Trp Asp Cys Val Gln
40
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Thr

Lys

Thr

125

Thr

Leu

Thr

val

val

205

Glu

Ser

ser

Thr

Thr

Ala

Phe-

Gly

110

val

Gly

Tyr

GIn

Ser

190

Pro

Tyr

ASp

val

Ala

val

95

Phe

Leu

His

Gln

His

Trp

Leu

Leu
255

Gln
15
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80

Pro

Leu

Asp

ser

Gly

Leu

Ile

Glu

240

AsSp

Ile

Tyr Cys Arg
30

Cys Gin Lys Trp
45



val

Thr

65

val

Phe

Gly

val

Gly

Tyr

val

ser

Pro

ser

225

Ile

WO 2004/331216

Pro
50

Asn
Phe
Ash
Phe
GIn
130
His
GIn
Gly
fhr
His
210

Trp

Glu

Asp

Gly

Lys

Gly Tyr val

Arg

phe

Leu

115

Glu

Ser

Arg

Gly

Ile

Thr

Leu Asp His

<210>
<211>
<212>
<213>

<400>
Thr Ala Gly Gln §1a Leu Ala
1
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7
267
PRT

7

Gly

ser

100

ser

GIn

Leu

Glu

Pro

180

Ile

Pro

Lys

Lys

Leu
260

Thr
85

AsSp
ser
Leu
Gly
Pro
165
Arg
Pro
Pro

Ser

ASp

-Ser

Ile

Leu

70

Asn

Tyr

Tyr

Thr

Arg

val

Phe

Gln

cys

Tyr

Ile
55

Arg
sSer
Lys
Glu
Ala
135
Ala
Leu
Gly
GIn
ser
215
Thr

Ser

Phe

Aspergillus niger
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Thr Thr phe Thr Ser
60

Ser

Phe

Pro

Gln

120

His

Gln

Ser

Asn

Arg

200

Phe

ser

Asn

ASp

Ala

Asp

Arg

val

105

val

Pro

Ala

Pro

Pro

185

Thr

Gly

Asn

Ser

Ile
265

ser

Lys

Ser

90

Lys

val

Thr

Leu

Lys

170

Thr

val

Phe

val

Ile

250

Asn

Thr
10
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Gln

75

Ala

Gly

Asn

Tyr

Leu

155

Asn

Phe

His

Leu

Gln

235

val

Glu

Gln

Lys

Ile

Ala

Asp

Lys

140

Ala

Leu

Ala

Lys

His

220

Ile

Pro

Gly

Gly

Leu

Thr

Thr

Lys

Tyr

125

val

Gly

ser

Tyr

Arg

205

Pro

cys

Phe

Ser

Ile

lL.eu
Ile
Asp
val
110
phe
Ile
Met
Tle
Tyr
190
Asp
Gly
Thr

Thr

cys
270

ser

Ser

Tyr
Ile
95

His
Pro
val
AsSp
Phe
175
val
Ile
val
ser
ser

255

Leu

Glu
15
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Asp
Leu
80

val
Ala
val
Thr
Leu
160
Thr
Glu
val
Glu
Glu
240

Ile

Asp
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Leu Tyr

Ala Asp

Tyr Asn
50

ser Lys
65

Leu GIn

GIn Cys

ser val

Tyr Pro

130

Met Ala
145

Arg Leu
Ser Tyr
Tyr Phe
Ala Asp

210

Pro Tyr
225
Cys Cys

Tyr pPhe

<210>

Asn
Leu
35

Ala
Glu
Leu
ASn
Gln
115
Asp
Ala
Tyr
Met
Arg
Glu
ser

Glu

Gly

8

<211> 266
<212> PRT
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Arg
20

cys
Gln

Ile

Asp

Tyr

Leu

Thr

Ash

180

val

Gly

Ala

Ala

Met
260

Leu

Asn

Thr

Ile

Thr

85

Cys

Gln

Ala

Thr

Phe

165

Asp

Thr

Tyr

GlIn

Gln
245

Thr

val

Ile

Asp

Thr

70

Asn

Glu

val

Leu

Ala

150

Gly

Ala

His

Ala

ASn

230

Gly

Ser

Glu
Pro
ile
55

val

Tyr

val

Glu

Thr

135

Ala

Glu

Phe

ser

His

215

Thr

Gly

Gly

Met

ser

40

Asn

phe

Thr

His

ser

120

val

Gin

Pro

Glin

Asn

200

Gly

Phe

GIn

Ala
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Ala Thr Ile Ser GlIn

25

Thr

Ile

Gly Trp

Arg

Leu

Thr

Leu

Arg

val

185

Asp

Gly

val

Gly

cys
265

Gly

Thr

90

Gly

val

Gly

ser

ser

170

ser

Gly

val

Cys

val

250

Thr

Ile

Ile

Thr

75

Pro

Tyr

Lys

His

Ala

155

Gly

ser

Ile

Glu

Thr

235

AsSn

Trp
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Lys Gly
45

Leu Arg
60

Gly ser

phe Asp

Tyr Ile

Gln GlIn
125

Ser Leu
140

Thr Tyr

Ash GIn

Pro Glu

Pro Asn

205

Tyr Trp
220

Gly Asp

Asp Ala

Ala
30

Glu
Asp
Asp

Thr

Gly
ASp
Ala
Thr
190
Leu
ser

Glu

His

Ala

Lys

Asp

Thr

Leu

95

Trp

sSer

Ala

AsSn

Phe

175

Thr

pro

val

val

Thr
255
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Tyr

Ile

Thr

AsSn

80

Pro

Ile

Gln

Ser

val

160

Ala

GlIn

Pro

Asp

GlIn

240

Thr
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10356-w0.ST25
<213> Aspergillus tubingensis
<400> 8
Thr Ala Gly His Ala Leu Ala Ala Ser Thr Gln Gly Ile Ser Glu Asp
1 5 10 15

Leu Tyr Ser Arg teu val Glu Met Ala Thr Ile Ser GIn Ala Ala Tyr
20 25 30

Ala Asp Leu Cys Asn Ile Pro Ser Thr 1le Ile Lys Gly Glu Lys Ile
35 40 45

Tyr Asn Ser Gln Thr Asp Ile Asn Gly Trp Ile Leu Arg Asp Asp Sser
50 55 60

ser Lys Glu Ile Ile Thr val Phe Arg Gly Thr Gly Ser Asp Thr Asn
65 70 75 80

Leu Gln Leu Asp 'gsll" Asn Tyr Thr Leu ;’Br pro Phe Asp Thr Leu Pro
95

GIn Cys Asn Ser-Cys Glu Val His Gly Gly Tyr Tyr Ile Gly Trp Ile
100 105 110

ser val GIn Asp GIn val Glu Ser Leu val Gln Gin Gln val Ser Gln
115 120 125

phe Pro Asp Tyr Ala Leu Thr val Thr Gly His Ser Leu Gly Ala Ser
130 135 140

Leu Ala Ala Leu Thr Ala Ala Gln Leu Ser Ala Thr Tyr Asp Asn Ile
145 150 ) 155 160

Arg Leu Tyr Thr phe Gly Glu Pro Arg Ser Asn Gln Ala pPhe Ala Ser
165 170 175

Tyr Met Asn Asp Ala phe GIn Ala Ser Ser Pro Asp Thr Thr Gin Tyr
180 185 190

phe Arg val Thr His Ala Asn Asp Gly Ile Pro Asn Leu Pro Pro Ala
195 200 205 ,

Asp Glu Gly Tyr Ala His Gly val val Glu Tyr Trp Ser val Asp Pro
210 215 220

Tyr Ser Ala Gln Asn Thr Phe val Cys Thr Gly Asp Glu val GIn Cys
225 230 235 240

cys Glu Ala Gln Gly Gly GIn Gly val Asn Asn Ala His Thr Thr Tyr
: 245 250 ’ 255
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10356-w0.5725

phe Gly et Thr ser Gly His Cys Thr Trp

260 265
<210> 9
<211> 273
<212> PRT
<213> Fusarium heterosporum
<400> 9
Thr val Thr Thr Gin Asp Leu Ser Asn l{i&e Arg Phe Tyr Leu %n His
1 5 -

Ala Asp Ala Ala Tyr Cys Asn Phe Asn Thr Ala val Gly Lys Pro val
20 25 30

His Cys Ser Ala Gly Asn Cys Pro Asp Ile Glu Lys Asp Ala Ala Ile
35 40 45

val val Gly ser val val Gly Thr Lys Thr Gly Ile Gly Ala Tyr val
50 55 60

Ala Thr Asp Asn Ala Arg Lys Glu Ile val val Ser val Arg Gly Ser
65 70 75 80

Ile Asn val arg ggn Trp Ile Thr Asn Sge Asn Phe Gly GlIn bgs Thr

Cys Asp Leu val Ala Gly cys Gly val His Thr Gly Phe Leu Asp Ala
100 105 110 ‘

Trp Glu Glu val Ala Ala Asn val Lys Ala Ala val Ser Ala Ala Lys
115 120 125

Thr Ala Asn pro Thr Phe Lys Phe val val Thr Gly His Ser Leu Gly
130 135 140

Gly Ala val Ala Thr Ile Ala Ala Ala Tyr Leu Arg Lys Asp Gly Phe
145 150 155 160

Pro Phe Asp Leu Tyr Thr Tyr Gly Ser Pro Arg val Gly Asn Asp Phe
165 170 175

Phe Ala Asn phe val Thr GIn GIn Thr Gly Ala Glu Tyr Arg val Thr
180 185 190

His Gly Asp Asp Pro Val Pro Arg Leu Pro Pro Ile Val Phe Gly Tyr
195 200 205

Arg His Thr Ser Pro Glu Tyr Trp Leu Asn Gly Gly Pro Leu Asp Lys
210 215 220

Asp Tyr Thr val Thr Glu Ile Lys val Cys 6lu Gly Ile Ala Asn val
page 10
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10356-w0.ST25
225 230 235 240

Met Cys Asn Gly Gly Thr Ile Gly Leu Asp Ile Leu Ala His Ile Thr
245 250 255
Tyr Phe Gln Ser Met Ala Thr Cys Ala Pro 1le Ala Ile Pro Trp Lys
260 265 270
Arg

<210> 10

<211> 278

<212> PRT

<213> Aspergillus oryzae

<400> 10
Asp Ile pro Thr Thr GIn Leu Glu Asp Phe Lys Phe Trp Val Gla Tyr
1 5 10 15

Ala Ala Ala ;‘Br Tyr Cys Pro Asn é\gn Tyr val Ala Lys ggp Gly Glu

Lys Leu Asn Cys Ser val Gly Asn Cys Pro Asp val Glu Ala Ala Gly
35 40 45

ser ggr val Lys Leu Ser r;lge ser Asp Asp Thr ége Thr Asp Thr Ala

Gly phe val Ala val Asp Asn Thr Asn Lys Ala Itle val val Ala phe
65 70 75 80

Arg Gly Ser Tyr ggr Ile Arg Asn Trp \S;S] Thr Asp Ala Thr Stsae Pro

Gln Thr Asp Pro Gly Leu Cys Asp Gly Cys Lys Ala Glu Leu Gly phe
100 105 110

Trp Thr Ala Trp Lys val val Arg Asp Arg Ile Ile Lys Thr Leu Asp
115 120 125

Glu Leu Lys Pro Glu His Ser Asp Tyr Lys Ile val val val Gly His
130 135 140

Ser Leu Gly Ala Ala Ile Ala Ser Leu Ala Ala Ala Asp Leu Arg Thr
145 150 155 160

Lys Asn Tyr Asp Ala Ile Leu Tyr Ala Tyr Ala Ala Pro Arg val Ala
165 170 175

Asn Lys Pro Leu Ala Glu Phe Ile Thr Asn Gin Gly Asn Asn Tyr Arg
180 185 - 190

pPage 11

BNSDOCID: <WO____ 20041 11216A2_1_>



WO 2004/111216

Phe Thr His Asn
195

Asp
Ile

Gly Tyr val His
210

Thr Thr val Thr
225

Asp

Thr

Phe Lys Gly Asn
245

Phe His Ser His val

260

Pro Gly Leu Pro Leu
275

<210>
<211>
<212>
<213>

<400>

11
278
PRT

1

Asp val ser Thr ser
i 5

Ala Ala Ala Ser Tyr

20

Leu Ser
35

Lys Cys Ser

Thr val

50

Ala Ser Tyr

Gly Ala val

65

Tyr Ile

Arg Gly Ser Tyr Ser
85

-Pro Gly
100

His Thr Asn

Ser
115

Trp Ser Trp Lys

val val Ala Gln

130

Glu

BNSDOCID: <WO___ 2004111216A2_I_>

Asp

Ser

Asn

230

Gly

Trp

Arg

Glu

Tyr

Lys

Asp

Asp

70

val

Ley

Leu

AsSh

Pro val
200

Pro Glu
215
Gln val

Thr ser

Tyr Phe

penicillium camemberti

Leu Asp

Glu Ala

Gly Asn

40

phe
55

ser

His Thr

Arg Asn

Cys Asp

val Arg

120

Pro
135

Asn

10356-W0.ST25

Pro Lys Leu

Tyr Tyr Ile

Thr val Leu

235

Gly Leu

ile Ala

265

phe Glu

10

Gln

Asp Thr

25

Tyr

Cys Pro Glu

Asp Ser Thr

Ala
75

Asn Ser

val Ala

90

Trp

Gly Cys Leu

Asp Asp Ile

Tyr Glu Leu
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Pro
Thr
220
ASp

Pro

Asp

Phe
Ala
val
Ile
60

val
Asp
Ala

Ile

val
140

Leu
205

Ala

Leu

Pro

Gly Tyr

Asp

Ala

Trp
Gin
Glu
45

Thr
val
Ala
Glu
Lys
125

val

Leu

Cys
270

val

val

30

Ala

Asp

Leu

Thr

Leu

110

Glu

val

Thr

ASp

val

Leu.

255

Lys

Gin

15

Gly

Thr

Thr

Ala

Phe

95

Gly

Leu

Gly
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Met
Asn
Asn
240

Ala

Gly

Tyr
Asp
Gly
Ala
phe

80

val

Phe

Lys

His
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ser Leu Gly Ala Ala

145

Ser
165

Lys Gly Tyr Pro

Ala
180

Gly Asn Ala Leu

Arg Phe Tgr His Thr

195

Met Gly Tyr val His
210

Asn Ala Thr val ser

225

Asn

Gly
245

ser Phe Asp

Ile
260

Glu Ala His Trp

Gly Leu Pro Phe

275

Lys

<210>
<211>
<212>
<213>

<400>

12
270
PRT

12

ser val Ser
1

ser Ala Ala Ala Tyr
20

Leu Thr Cys Thr Ala
35 -

Thr Het Leu Leu Glu

50

Gly phe Leu Ala Ala

65

arg 6ly Ser Ser Thr
85
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val
150
Ala
Ala
Asn
val
Thr
230
Thr

Tyr

Arg

Cys
Asnh
Phe
70

Ile

Ala

Lys

Lys

Asp

Ser

215

ser

Gly

Phe

Aspergillus foetidus

Thr Ser Thr Leu
5

Ser

Ala

Asp

55

Asn

Glu

Thr

Leu

Tyr

Pro

200

Pro

Asp

Thr

val

ASp

Asn

Thr

Asn
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Leu Ala Ala Thr
155

Tyr

Ile

185

val

Glu

Ile

Gly

Gln
265

Glu

AsSn

25

Pro

Thr

Asn

Trp

Ala

170

Thr

Pro

Tyr

Lys

Leu

250

val

Leu

10

Ile

Ser

ASn

Lys

Ile
90
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TYyr

Ala

Lys

Trp

val

235

Pro

Asp

GIn

AsSp

val

Asp

Arg

75

Ala

Ala

Gln

Leu

Ile

220

Ile

Leu

Ala

Leu

ser

Glu

Asp

ser

Gly

Pro

205

Thr

Asp

Leu

Gly

Phe

Lys

Glu

- 45

Phe
60

Leu

Asn

Gly

val

Leu

Leu
Pro
Asn
190
Leu
Ser
Gly

Thr

Lys
270

Ala
Asp
30

Ala
Gly

val

Asp

Arg
Arg
175
Asn
Leu

Pro

Asp
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Gly

160

val

Phe

Ser

ASn

val

240

ASp
255

Gly

GIn
15

ser
ser
Thr

Ala

Phe
95

Phe

Pro

Trp

AsSh

Thr

Ala

Phe

80

Ile
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Leu Glu
phe Trp

Lys ser
130

His Ser
145

Asn Asp
Gly Asn
Asn Phe

Met Asp
210

Gly Asn
225

Ile Asn
Ala His

<210>
<211>
<212>

Asp Asn ASp Asp
100

Lys Ala
115
Ala Met
Leu Gly
Gly Tyr
Tyr Ala
180
Arg val
Phe Gly
Gly Ala

ser Thr

Leu Trp
260

13
270
PRT

Trp

Ser

Gly

ser

165

Leu

Thr

Phe

Ser

Ala

245

Tyr

Glu

Thr

Ala

150

val

Ala

His

Ser

val

230

Gly

Phe

Leu

ser

Glu

Glu

Leu

Gin

215

Thr

Asn

phe

<213> Aspergillus niger

<400>

1

13

ser val Ser Thr Ser Thr Leu
5

ser Ala Ala %a TYr Cys Ser

val Thr (?f)srs Thr Ala Asp Ala

Lys Met Leu Leu Glu Phe Asp
50 55

Gly phe teu Ala Ala Asp Asn
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Cys

Ala

120

ser

Ala

Leu

His

Asn

200

Pro

Ala

Ala

Ala

AsSp

Asn

Cys

40

Leu

Thr

10356-W0.ST25
Thr 6ly Cys Lys

105

Ala
G'I_y
Thr
Tyr
Ile
185
Asp
ser
Ser

Gly

Ile
265

Glu
Asn
25

Pro

Thr

Asn

Asp

TYr

Leu

Thr

170

Thr

Ile

Pro

ASp

Glu

250

ser

Leu

10

Ile

ser

Asn

Glu

Thr

Tyr
Ser
val
Glu
235

Ala

Glu

GIn

Asp

val

Ash

Leu
Leu
140
Ala
Gly
GIn
Pro
TYyr
220
Glu

Thr

Cys

Leu

Ser

Glu

Phe
60

Lys Arg Leu
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val

Thr

125

Tyr

Thr

Cys

Gly

Arg

205

Trp

val

val

Leu

phe
ASp
Glu
45

Gly

val

His

110

Ser

phe

val

Pro

ser

190

val

Ile

Ile

ser

Leu
270

ser

ASp

30

Ala

Gly

val

Thr

Lys

Thr

Leu

Pro

Thr

Glu

val
255

Gln

15

ser

Ser

Thr

Ala
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Gly
Ile
Gly
Arg
160
Ile
Ala

Pro

Ser

Trp

Asn

Thr

Ala

pPhe



65

Arg

Leu

phe

Lys

His

145

Asn

Gly

Asn

Met

Gly

Ile

Ala
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A. CLASSIFICATION OF SUBJECT MATT

According to Intemational Patent Classiticatior: (IPC) o 1o both national classificalion and IPG
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IPC 7 C12N9/20 C12N15/55 C11D3/386 A23C19/04

B. FIELDS SEARCHED

Minimum documentation searched (classification system foBowed by classificalion symbols)

IPC 7 C12N
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EPO-Internal, WPI Data, EMBL, PAJ

Eleclronic daia base consulted during the intemational search (name of dala base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
X WO 00/32758 A (SHAMKANT ANANT PATKAR ; 1,2,4-6
BORCH KIM (DK); PETRI ANDREAS (DK); VIND
JESPE) 8 June 2000 (2000-06-08)
Y see claims, especially claims 27 to 29 2,7
for invention 2: see page 10, 1.7-9, p.
41, p. 46, 1. 6, p. 47, 1. 6-7, claims 10,
17, 36, 39
Y WO 00/54601 A (NOVONORDISK AS) 7
21 September 2000 (2000-09-21)
see the whole document
Y WO 02/055679 A (DANIELSEN STEFFEN ; BORCH 2
KIM (DK): VIND JESPER (DK); MINNING STEFAN
() 18 July 2002 (2002-07-18)
see claims;
for invention 2: see p. 12, 1. 10, claim
10 item (kk)
Ny
m Furiher documents are lisied in the continuation of box C. E Patent tamfly members are EBsted in annex.

© Special calegories of dted documenis :
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consigered to be of patticutar relev gﬁgl :ioonnnde:sland the principle or theory underlying the
*E* eartlier document but published on or after the internalional *X* document of panticul 1 - the claimsd i "
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*P* document published prior 10 the international filing date but inthe an.
tater than the priorily date claimed *&* docurnent member of the same patent family
Date of the aciual completion of the internaliona search Date of mailing of the intemalional search report
4 November 2004 1 0L
Name and nailing address of the ISA Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
S
1-70) 340-2040, Tx. 31 651 epo nd,
Fax: (+31-70) 340-3016 Grosskopf, R
Formm PCTASA/210 (second sheet) (Janvary 2004)
page 1 of 2
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see claims

Y WO 95/22615 A (THELLERSEN MARIANNE ; A 2
NOVONORDISK AS (DK); SVENDSEN ALLAN (DK);
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Box Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2){a} for the foliowing reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. m Claims Nos.:
because they relate to parts of the Intemational Application that do not comply with the prescribed requirements to such
an extent that no meaningful Intemational Search can be carvied out, specificaily:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Ctaims Nos.

because they are dependent claims and are not drafted in accordance with the second and third sentences ot Rule 6.4(a).

Box I} Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. D As all required additional search fees were timely paid by the applicant, this International Search Beport covers afl
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fes, this Authority did not invite payment
of any additional fee.

3. As only some of the reguired additional search fees were timely paid hy the applacant this intemnational Search Report
covers only those claims for which tees were paid, specifically claims Nos

Claims 1 to 7 (a1l partially)

. D No required additional search fees were timely paid by the applicant. Consequently, this international Search Report is
res¥icted to the invention first mentioned in the daims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest.

L_XJ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of fisst sheet (2)) (January 2004)
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FURTHER INFORMATION CONTINUED FROM  PCT/ISA/ 210

This International Searching Authority found multipie (groups of)
inventions in this international application, as foliows:

1. claims: 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position D62 in SEQ 1D NO:1 , polynucleotide
encoding it. methods for preapring it and the use of said
polypeptide

2. claims: Claims 1-7 (all partiaHy)A

polypeptide having phospholipase activity and which has an i
amino acid sequence which is at least 50% identical to SEQ
1D NO: 1 and has a substitution at a position which
corrresponds to position V68 in SEQ ID NO:1 , polynucleotide
encoding it, methods for preapring it and the use of said
polypeptide

-

3. claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position S85 in SEQ ID NO:1 , polynucleotide
encoding it, methods for preapring it and the use of said
polypeptide

4, claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 56% identical to SEQ
ID #0: 1 and has a substitution at a position which
corrresponds to position 691 in SEQ ID NO:1 , polynucleotide
encoding it, methods for preapring it and the use of said
polypeptide

5. claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position R125 in SEQ ID NO:1 , )
polynucieotide encoding it, methods for preapring it and the
use of said polypeptide

6. claims: Claims 1-7 (all partially)

BNSOOCGID: <WO. 2004111216A3_(_>



international ApplcationNo. PC T/ DK2604/ 680426

FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position V2063 in SEQ ID NO:1 ,
polynucleotide enceding it, methods for preapring it and the
use of said polypeptide

-

7. claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position V228 in SEQ ID NO:1 ,
polynucleotide encoding it, methods for preapring it and the
use of said polypeptide

8. claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position 7231 in SEQ ID NO:1 ,
polynucleotide encoding it, methods for preapring it and the
use of said polypeptide

9. claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has ‘a substitution at a position which
corrresponds to position N233 in SEQ ID NO:1 ,
polynucieoiide encoding it, methods for preapring it and the
use of said polypeptide

10. claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position 1259 in SEQ ID NO:1 ,
polynucleotide encoding it, methods for preapring it and the
use of said polypeptide ,

-

11. claims: Claims 1-7 (all partially)
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FURTHER INFORMATION CONTINUED FROM = PCT/ISA/ 210

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 56% identical to SEQ
ID NO: 1 and has a deletion at a position which
corrresponds to position D266 in SEQ ID NO:1 ,

polynucleotide encoding it, methods for preapmng it and the
use of said polypeptide

12. claims: Claims 1-7 (all partially)

Polypeptide having phospholipase activity and which has an
amino acid sequence which is at least 50% identical to SEQ
ID NO: 1 and has a substitution at a position which
corrresponds to position L269 in SEQ ID NO:1 ,
polynucleotide encoding it, methods for preapring it and the
use of said polypeptide
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box II.2

Claims Nos.:

On the basis of the Figure 1 shown in the application it may be possible
to search mutations in the corresponding positions of the SEQ ID NOs: 2
‘to 14. However, it is impossible to determine (and consequently to
search) the corresponding position in a lipase which is merely
characterised by the fact that it is 50% identical to SEQ ID NO:1

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normalty not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter 11 procedure. If the application proceeds into the regional phase
before the EPQ, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPQ Guideline C-VI, 8.5),
should the problems which led to the Articie 17(2) declaration be
overcome.
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